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1-1-1 Higashimita, Tama, Kawasaki, Kanagawa, JAPAN 214-8571
1
$d$ $H^{d}$ $Isom^{+}(H^{d})$ $d$ . $d$
$G$ , $H^{d}$ $G$ $G$ , $\Lambda(G)$ . $G$
$H^{d}$ , $\Lambda(G)$ $\partial H^{d}$ . $\Omega(G)=\partial H^{d}-A(G)$ $G$
.
2 3 .
Maskit slice , .
, Maskit slice 3 4 .
4 $G=\langle f, g, h\rangle$ , $f=(\begin{array}{ll}x yz w\end{array})g=\ovalbox{\tt\small REJECT}_{0}1$ $11)h=\ovalbox{\tt\small REJECT}_{1}0$ $p1)$ , $[f,g]^{2}=[f, h]^{2}=id$
. , $P$ .
$p=i$ $G$ 4 2 6 ,
, , [13], [14] .
.
1.1 $G$ $H(p)=\langle g, h, f^{-1}gf, f^{-1}hf\rangle$ $P\subset\partial H^{4}\simeq\hat{\mathbb{R}}^{3}$ .
$H(i),$ $H(w)$ $\Lambda(H)=P$ .
1.2 $H=H(i),$ $H(\omega)$ ,
$\Lambda(G)=\bigcup_{aH\in G/H}aP$
.
13 $G=(f,g,$ $h\rangle$ $M_{\ddot{\circ}}b^{+}(\hat{\mathbb{R}}^{3})$ ,
$G(t_{1},t_{2},t_{3},p)= \langle(t \frac{(1-t^{2})j}{\sqrt{2},t^{*}}I (\begin{array}{ll}1 l0 l\end{array}), (\begin{array}{ll}1 p0 1\end{array})\rangle$
( ). , $t= \frac{t_{1}+t_{2}j+l_{3}k}{2},$ $(t_{1},t_{2}, t_{3}in\mathbb{R}),p\in \mathbb{C}-\mathbb{R},$ $|p|=1$
.
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.2 Cao, Parker, Wang [15] ,
. [2] . 3
12, 13 . 4 .
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.
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$\mathbb{R}^{4}$ . $\mathbb{H}$ $\mathbb{C}$ . $x=$
$x_{0}+x_{1}i+x_{2}j+x_{3}k\in \mathbb{H}$ , $\varpi=x_{0}-x_{1}i-x_{2}j-x_{3}k$ $x$ . . $x$ $k$
$x^{*}=-kXk=x_{0}+x_{1}i+x_{2}j-x_{3}k$ .
$P^{1}(\mathbb{H})$ $B^{4}$ , $H^{4}$
$B^{4}=\{v\in P^{1}(\mathbb{H})|^{t}\overline{v}(\begin{array}{ll}l 00 -1\end{array})v<0\}$,
$H^{4}=\{v\in P^{1}(\mathbb{H})|^{t}\overline{v}(\begin{array}{ll}0 -kk 0\end{array})v>0\}$
, $S^{3}=\partial B^{4}$ , $3_{=\partial H^{4}}$ $M\ddot{o}b^{+}(S^{3}),$ $M\ddot{o}b^{+}(\hat{\mathbb{R}}^{3})$ $GL(2, \mathbb{H})$
.
21
. $M\ddot{o}b^{+}(S^{3})=\{M\in GL(2,\mathbb{H})|t\overline{M}JM=J,$ $J=(\begin{array}{l}100-1\end{array})\}/\{\pm I\}$
. $M\ddot{\circ}b^{+}(\hat{\mathbb{R}}^{3})=\{M\in GL(2,\mathbb{H})|t\overline{M}KM=K,$ $K=(\begin{array}{ll}0 -kk 0\end{array})\}/\{\pm I\}$
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22($M\ddot{o}b^{+}(S^{3})$ ) $g=(\begin{array}{ll}a bc d\end{array})\in M\ddot{o}b^{+}(S^{3})$ , .
1. $g^{-1}=(\begin{array}{ll}\overline{a} -\overline{c}-\overline{b} \overline{d}\end{array})$ .
2. $|a|^{2}-|b|^{2}=1,$ $|a|=|d|,$ $|b|=|c|$ .
3. $\overline{a}b=\overline{c}d,a\overline{c}=b\overline{d}$.
$\{M\in GL(2, \mathbb{H})|t\overline{M}JM=J,$ $J=(\begin{array}{l}0l0-l\end{array})\}\ni g$ , $g^{-1}=(\begin{array}{l}100-l\end{array})\overline{{}^{t}g}(\begin{array}{l}100-l\end{array})$
, $gg^{-1}=g^{-1}g=I$ , . $\square$
, $M\ddot{o}b^{+}(\hat{\mathbb{R}}^{3})$ .
23($M\ddot{\circ}b^{+}(\hat{\mathbb{R}}^{3})$ ) $g=(\begin{array}{ll}x yz w\end{array})\in M\ddot{o}b^{+}(\hat{\mathbb{R}}^{3})$ , .
1. $g^{-1}=(\begin{array}{ll}w^{*} -y^{r}-z^{*} x^{*}\end{array})$ .
2. $xw^{*}-yz^{*}=w^{*}x-z^{*}y=1$ .
3. $xy^{*}=yx^{*},$ $zw^{*}=wz^{*},$ $z^{*}x=x’z,w^{*}y=y^{*}w$ .
$M\ddot{o}b^{+}(S^{3})$
Cao, Parker, Wang [15] , $g\in M\ddot{o}b^{+}(S^{3})$ $B^{4}$
.
2.4 1. $g$ (elhPtic) $B^{4}$ .
(a) $B^{4}$ $H^{2}$ (simple elliptic) ,
(b) $B^{4}$ 1 (compound elliptic) .
2. $g$ (parabolic) $\partial B^{4}$ 1 .
$\rho$ ,
(a) $\rho$ $\mathbb{R}^{3}$ (simple parabolic) ,
(b) $\rho$ $\mathbb{R}^{3}$ $g$ $(com\mu und$
pambolic) .
3. $g$ (loxodromic) $\partial B^{4}$ 2 .
(a) $H^{2}$ , $g$
$\hslash r$ (simple loxodromic) (hyperbolic) ,
(b) (compound loxodromic) .




(i) ${\rm Re}(a)={\rm Re}(d)$ $g$ .
(ii) $Re(a)\neq{\rm Re}(d)$ $g$ .
(b) $c\neq 0,\overline{c}=b$
(i) ${\rm Re}(d)^{2}<1$ $g$ .
(ii) $R\epsilon(d)^{2}=1$ $g$ .
(iii) $R\epsilon(d)^{2}>1$ $g$ .
(c) $c\neq 0,Z\neq b$
$\Delta=|{\rm Im}((\overline{c}^{-1}b-1)\overline{d})|^{2}-|\overline{c}^{-1}b-1|^{2}$ . ,
(i) $\Delta<0$ $g$ .
(ii) $\Delta=0$ $g$ .
(tii) $\Delta>0$ $g$ .
1 , $c=0,b\neq 0$ .






$\Delta$ $c=0$ . , $\Delta=|b-\overline{c}|^{2}-|{\rm Re}(a-d)|^{2}$ .
, $\Delta$ 25 .





$g\in M\ddot{o}b^{+}(S^{3})$ , , 9 ,
, $g$ $\Delta,$ $a,$ $d$ .
$\bullet$ 279 $\approx\Delta={\rm Re}(a-d)=0$.
25 , 9 $c=0,$ ${\rm Re}(a)=R\epsilon(d)$ , $c\neq 0,$ $b=$
. $c=0,$ ${\rm Re}(a)={\rm Re}(d)$ $\Delta=0$ . $b=$ $\Delta=0$ ,
$a\overline{b}=$ $a=c\overline{d}c^{-1}$ ${\rm Re}(a)={\rm Re}(d)$ . $\square$
28 $g$ Re(d)2 $<1$ .
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$c=0,$ ${\rm Re}(a)={\rm Re}(d)$ . $|a|^{2}-|c|^{2}=1$ $c=0$ $|a|=|d|=1$
$|{\rm Re}(d)|\leq 1$ . $|{\rm Re}(d)|=1$ $g$ ${\rm Re}(d)^{2}<1$ . $\square$
, 25 .
2.0 $g=(\begin{array}{ll}a bc d\end{array})\in M\ddot{o}b^{+}(S^{3}),g\neq id$ , $\Delta=|b-\overline{c}|^{2}-|{\rm Re}(a-d)|^{2}$ . ,
. $g$ $\Leftrightarrow\Delta={\rm Re}(a-d)=0,$ ${\rm Re}(d)^{2}<1$ .
$g$ \Leftrightarrow \Delta =&(a--d) $=0,$ ${\rm Re}(d)^{2}=1$ .
$g$ $\Leftrightarrow\Delta={\rm Re}(a-d)=0,$ ${\rm Re}(d)^{2}>1$ .. $g$ $\Leftrightarrow\Delta<0$ .. $g$ $\approx\Delta=0,$ ${\rm Re}(a-d)\neq 0$ .
$g$ $\Leftrightarrow\Delta>0$.
$M\ddot{o}b^{+}(\hat{\mathbb{R}}^{3})$
$(\begin{array}{ll}1 -kl k\end{array})(\begin{array}{ll}0 -kk 0\end{array})(\begin{array}{ll}l 1k -k\end{array})=2(\begin{array}{l}100-l\end{array})$
’
$(\begin{array}{ll}x yz w\end{array})\in M\ddot{o}b^{+}(\hat{\mathbb{R}}^{3})$
$M\ddot{o}b^{+}(S^{3})$ $(\begin{array}{ll}a bc d\end{array})$ ,
$(\begin{array}{ll}a bc d\end{array})=\frac{1}{2}(\begin{array}{ll}1 -kl k\end{array}) (\begin{array}{ll}x yz w\end{array})(\begin{array}{ll}1 1k -k\end{array})$
$= \frac{1}{2}(_{x}^{x}I_{yk+kz+kwk}^{yk-kz-kwk}$ $x-yk+kz-kwkx-yk-kz+kwk)$
. 25 $M\ddot{o}b^{+}(\hat{\mathbb{R}}^{3})$ .
210 ($M\text{\"{o}} b^{+}(\hat{R}^{3})$ )
9 $=$ $(\begin{array}{ll}x yz w\end{array})$ $\in M\ddot{o}b^{+}(\hat{\mathbb{R}}^{3})$ , $y_{3},$ $z_{3}$ $y,$ $z$ $k$ $\Delta=$
$|{\rm Im}(x+w^{*})|^{2}+4y_{3}z_{3}$ . ,
$g$ $\Leftrightarrow\Delta=y_{3}=z_{3}=0$ ${\rm Re}(x+w^{*})^{2}<4$ .
$g$ $\Leftrightarrow\Delta=y_{3}=z_{3}=0$ ${\rm Re}(x+w^{*})^{2}=4$.
$g$ $\Leftrightarrow\Delta=y_{3}=z_{3}=0$ $(x+ w^{*})^{2}>4$ .
9 $\Leftrightarrow\Delta<0$.
$g$ $\Leftrightarrow\Delta=0$ $y_{3}\neq z_{3}$ .
$g$ $\Leftrightarrow\Delta>0$.
$(\begin{array}{ll}x yz w\end{array})$ \in Mob+( 3) M\"ob$+(S^{3})$ $(\begin{array}{ll}a bc d\end{array})$











$\Delta=0,$ $y_{3}=z_{3}$ $y_{3}=z_{3}=0$ .
${\rm Re}(d)^{2}$
${\rm Re}(d)^{2}= \frac{1}{2}{\rm Re}(x-yk+kz-kwk)^{2}$
$= \frac{1}{4}(Re(x+w^{l})+y_{3}-z_{3})^{2}$
, $y_{3}=z_{3}$ ${\rm Re}(d)^{2}= \frac{1}{4}({\rm Re}(x+w^{*}))^{2}$ .
29 .
211 $g=(\begin{array}{ll}x yz w\end{array})\in M\ddot{o}b^{+}(\hat{\mathbb{R}}^{3})$ , $y_{3}=0$ $z_{3}=0$ 9
.
$y_{3}=0$ $z_{3}=0$ $\Delta\geq 0$ . $\square$
3 12 13
$G’=\langle\alpha, \beta, \gamma|[\alpha, \beta]^{2}=[\alpha, \gamma]^{2}=[\beta, \gamma]=1\rangle$ , $G’$ $M\ddot{o}b^{+}(\hat{\mathbb{R}}^{3})$ .
, $f,$ $g,$ $h\in M\ddot{o}b^{+}(\hat{\mathbb{R}}^{3})$ , $g,$ $h$ , $[f,g]^{2}=[f, h]^{2}=[g, h]=$
$id$ . $G$ $f,$ $g,$ $h$ $M\text{\"{o}} b^{+}(\hat{\mathbb{R}}^{3})$ . $G$
. , 45 $\mathbb{R}^{3}$
( 1 ) .
3.1 $g,h$ , $M\ddot{o}b^{+}(\hat{\mathbb{R}}^{3})$ $g=(\begin{array}{ll}l 10 1\end{array})h=(\begin{array}{ll}1 p0 l\end{array})P\in \mathbb{C}$
.
$g$ $M\text{\"{o}} b^{+}(\hat{\mathbb{R}}^{3})$ . $g=(\begin{array}{ll}1 10 1\end{array})$ . $h=(\begin{array}{ll}h_{1} h_{2}h_{3} h_{4}\end{array})$ ,
$g,$ $h$ $gf=fg$
128
$(\begin{array}{ll}h_{1}+h_{3} h_{2}+h_{4}h_{3} h_{4}\end{array})=$ ( $h_{3}h_{1}\ddagger^{h_{2}}h_{4}$).
$h_{1}=h_{4},$ $h_{3}=0$ . $h_{3}=0$ (h) $=\infty$ x(g) $=fix(h)$ .
$h$ , $h_{1}=h_{4}=\pm 1$ . $h_{1}=1$ .
. $h_{1}h_{2}^{*}=h_{2}hi$ $h_{2}$ $k$ $0$ . ,
$g$ $h=(\begin{array}{ll}1 p0 1\end{array})P\in \mathbb{C}$ . $\square$
, $P$ $\underline{n}\in \mathbb{Q}$, ( $m,$ $n$ ) $h^{m}=g^{n}$ , $G$
$G’$ . $P$ , $G$
. , $P\in \mathbb{C}-\mathbb{R}$ .
, $[f,g]^{2}=[f, h]^{2}=id$ .
32 $M=(\begin{array}{ll}x yz w\end{array})\in M\ddot{o}b^{+}(\hat{\mathbb{R}}^{3})$ , $tr^{*}(M)=x+w^{*}$ . $M$
, $M$ 2 $tr^{*}(M)=0$ , .
$M$ 2 .
$M^{2}=id$ $M=M^{-1}$ , $M\in M\ddot{o}b^{+}(\hat{\mathbb{R}}^{3})$ , 2 .
1. $(\begin{array}{ll}x yz w\end{array})=(\begin{array}{ll}w^{l} -y^{*}-z^{*} x^{*}\end{array})$ .
$oeu\cdot t$ $w=x^{*}$ $y,$ $z$ $k$ . $y_{3},$ $z_{3}$ ,
$y=y_{3}k,$ $z=z_{3}k$ . , $xy^{*}=yx^{*},$ $z^{*}x=x^{*}z$ ${\rm Re}(x)=0$ \searrow $y_{3}=z_{3}=0$
.
(a) $x$ $0$ , $xw^{*}-yz^{*}=1$ $x^{2}=1+y_{3}z_{3}<0$ . $y_{3}\neq 0,$ $z_{3}\neq 0$
$M$ .
(b) $y_{3}=z_{3}=0$ . $y=z=0$ , $x^{2}=1$ .
$M$ .
2. $(\begin{array}{ll}x yz w\end{array})=(\begin{array}{ll}-w^{*} y^{l}z^{*} -x^{t}\end{array})$ .
$x=-w^{*}$ $tr^{*}(M)=0$ .
, $M$ $tr^{*}(M)=0$ ,
$(\begin{array}{ll}x yz w\end{array})=$ ( $+y_{Z}$ $x(y-y^{*})w+zy2)=(\begin{array}{ll}-1 00 -l\end{array})$
. $\square$
2 , $M$ . , $(\begin{array}{ll}0 e^{k\pi/n}-e^{k\pi/n} 0\end{array})$ $n$
. , $(\begin{array}{ll}k k0 k\end{array})$ .
129
$[f,g],$ $[f, h]$ ,
.
3.3 $f=(\begin{array}{ll}x yz w\end{array}),$ $g=\ovalbox{\tt\small REJECT}_{0}1$ $11)$ , $h=\ovalbox{\tt\small REJECT}_{1}0$ $p1)\in M\ddot{o}b^{+}(\hat{\mathbb{R}}^{3}),$ $P\in \mathbb{C}-\mathbb{R}$ .
$tr^{*}(g-1f^{-1}gf)=z^{*}z+2$ ,
$tr^{*}(h^{-1}f^{-1}hf)=pzpz+2$ .
$[f,g],$ $[f, h]$ .
$g$ $p$ 1 $h$ .
$h^{-1}f^{-1}hf=(\begin{array}{ll}l+w^{l}pz+pz’ pz w^{*}pw-p+pz^{*}pw-z^{*}pz z^{l}1-pw\end{array})$ .
$tr^{r}(h^{-1}f^{-1}hf)=pz^{l}pz+2$ .
$(-z^{*}pz)^{*}=-zpz$ , $(2, 1)$ $k$ $0$ . $[f, h]^{2}=id$ $[f, h]$
, 211 $[f, h],$ $[f,g]$ . $\square$

















(2) $xz\iota+$ (3) $xz_{2}$ (3) $xz_{2}$- (2) $xz_{1}$
$z_{0}(z_{1}^{2}+z_{2}^{2})=0$ (4)
$z_{3}(z_{1}^{2}+z_{2}^{2})=0$ (5)
, $z_{1}^{2}+z_{2}^{2}=0$ , (1) .












(9) $z_{1}=0$ $z_{2}=0$ .
(i) $z_{1}=0$
$z_{1}^{2}+z_{2}^{2}=2$ $z=\pm\sqrt{2}j$. , (6) $Po^{2}+p_{\iota^{2}}=1$ $|p|=1$ .
(ii) $z_{2}=0$
$z_{1^{2}}+z_{2}^{2}=2$ $z_{1}^{2}=2\neq 0$ (7) $P0=0$ , (6) $p_{1}^{2}=-1$ .
, .
$z=\pm\sqrt{2}j,$ $|p|=1$ .
3 34 $z^{*}=z$ , $G=\langle f, g, h\rangle=\langle f^{-1},g, h\rangle$ , $f$ $f^{-1}$
$z=\pm\sqrt{2}j$ .
$\mathbb{C}$ ($g,$ $h\rangle$ . ($g,$ $h\rangle$ $G$
.
$\blacksquare$ 3.5 $M\ddot{o}b^{+}(\hat{\mathbb{R}}^{3})\ni f=(\begin{array}{ll}x yz w\end{array}),g=(\begin{array}{ll}1 10 l\end{array}),$ $h=(\begin{array}{ll}l p0 l\end{array}),p\in \mathbb{C}-\mathbb{R}$
$tr^{*}(g^{-1}f^{-1}gf)=tr^{*}(h^{-1}f^{-1}hf)=0$ , $G$ $H$ $H=\langle g, h, f^{-1}gf, f^{-1}hf\rangle$
$P:=\{f^{-1}(fix(g))+v|v\in \mathbb{C}\}\cup t\infty\}$ $H$ .
9, $h$ $P$ , $f^{-1}hf,$ $f^{-1}gf$ . $f^{-1}gf$ $h$ $p$









33 $pz^{*}pz=-2$ . $P\in \mathbb{C}$ $z^{*}pz=\in \mathbb{C}$ , $v(1-z^{*}pzv)^{-1}\in \mathbb{C}$ ,
$P$ . $P$ $H$ . $\square$





$H=H(p)=((\begin{array}{ll}1 10 1\end{array}),$ $(\begin{array}{ll}1 p0 1\end{array}),$ $(\begin{array}{ll}1 02 1\end{array}),$ $(\begin{array}{l}102\overline{p}1\end{array})\rangle$ $\subset PSL(2, \mathbb{C})$ . ,
$f^{-1}(fix(g))+v\in P$ $v\in\hat{\mathbb{C}}$ .
$H(p)$ $PSL(2, \mathbb{C})$ . $P\in \mathbb{C}-\mathbb{R}$ , $\mathbb{Z}+p\mathbb{Z}$
$H(p)$ $\mathbb{Z}+p\mathbb{Z}$ , $H(p)$ .
$\mathbb{Z}+p\mathbb{Z}$
$P$ . 34 $|p|=1$
, $P$ $P$ $\pm i,$ $\pm w,$ $\pm w^{2}$ .
, $\omega=\frac{-1+\sqrt{3}}{2}$ .
.
3.6 $H(\pm i),$ $H(\pm\omega),$ $H(\pm w^{2})$ .
, $P$ (4 ) , $H(p)$
, .
$P$ $\pm i,$ $\pm w,$
$\pm w^{2}$ .
$H(p)=H(-p)$ , $w+1=-w^{2}$ $H(w)=H(w^{2})$ $p=i,w$
. $H(i),$ $H(w)$ .
3.7 $H^{3}/H(i)$ $H^{3}/H(\omega)$ .
$p=i$ . $(h_{1}, h_{2}, h_{3}, h_{4})=((\begin{array}{ll}l 10 1\end{array}), (\begin{array}{ll}1 i0 1\end{array}), (\begin{array}{ll}1 02 1\end{array}), (\begin{array}{ll}l 0-2i 1\end{array}))kk$ $\langle$ .
$D_{1}= \{(z, t)\in H^{3}, z\in \mathbb{C}|-\frac{1}{2}\leq{\rm Re}(z)\leq\frac{1}{2}\}$,
$D_{2}= \{(z, t)\in H^{3}, z\in \mathbb{C}|-\frac{i}{2}\leq{\rm Im}(z)\leq\frac{i}{2}\}$,
$D_{3}= \{(z, t)\in H^{3}, z\in \mathbb{C}||z-\frac{1}{2}|^{2}+t^{2}\geq 1/4, |z+\frac{1}{2}|^{2}+t^{2}\geq\frac{1}{4}\}$ ,
132
$D_{4}= \{(z, t)\in H^{3}, z\in \mathbb{C}||z-\frac{i}{2}|^{2}+t^{2}\leq 1/4\}\cap\{(z, t)\in H^{3}, z\in \mathbb{C}||z+\frac{i}{2}|^{2}+t^{2}\leq\frac{1}{4}\}$
, $D_{t}(i=1,2,3,4)$ $\langle h_{t}\rangle(i=1,2,3,4)$ , $D=D_{1}\cap D_{2}\cap D_{3}\cap D_{4}$
$H(i)$ . $D$ $H^{3}$ , $H(i)$
.
$p=\omega$ ,
$D_{1}=$ { $(z,t)\in H^{3},$ $z \in \mathbb{C}|-\frac{1}{2}\leq$ Re(z) $\leq\frac{1}{2}$ },
$D_{2}=\{(z,t)\in H^{3}, z\in \mathbb{C}|-1\leq z\overline{w}+\overline{z}w\leq 1, -1\leq z\omega+\overline{z}\varpi\leq 1\}$ ,
$D_{3}= \{(z,t)\in H^{3}, z\in \mathbb{C}||z-\frac{1}{2}|^{2}+t^{2}\geq 1/4, |z+\frac{1}{2}|^{2}+t^{2}\geq\frac{1}{4}\}$,
$D_{4}= \{(z,t)\in H^{3}, z\in \mathbb{C}||z-\overline{\frac{\omega}{2}}|^{2}+t^{2}\geq 1/4, |z+\overline{\frac{\omega}{2}}|^{2}+t^{2}\geq\frac{1}{4}\}$
. $H(\omega)$ $D_{1}\cap D_{2}\cap D_{3}\cap D_{4}$ , $H(\omega)$
. $\square$
$PSL(2,\mathbb{C})$ $\Gamma$ $\Lambda(G)=\hat{\mathbb{C}}$ , $\Gamma$ .
3.8 ([ 5, Proposition 5.1. ]) $\Gamma$ $PSL(2, \mathbb{C})$ . $H^{3}/\Gamma$
$\Gamma$ .
$\Omega(\Gamma)\neq\emptyset$ $\Gamma$ . $\Gamma$ $\Omega(\Gamma)$ . $9\in\Gamma$
$B\cap g(B)\neq\emptyset$ $B\subset\Omega(\Gamma)$ . $B$ $\hat{B}$ ,
$g\in\Gamma$ $B\cap g(\hat{B})\neq\emptyset$ . $\hat{B}$ , $H^{3}/\Gamma$
. $\Omega(\Gamma)=\emptyset$ $\Lambda(\Gamma)=\hat{\mathbb{C}}$ . $\square$
37 38 , $H(i),$ $H(w)$ $P\simeq\hat{\mathbb{C}}$ , $\Lambda(H(i))=\Lambda(H(\omega))=$
$P$ . $G=\langle f,g,$ $h$) $H$ , .
3.9 $H=H(i),$ $H(\omega)$ ,
$\Lambda(G)=\bigcup_{aH\in G/H}aP$
$aH\in G/H$ $\Lambda(aHa^{-1})=aP$ $aP\subset\Lambda(G)$ $\overline{\bigcup_{aH\in G/H}aP}\subset\Lambda(G)$
. $\Lambda(G)$ $G$ . $\square$
3.1 $G$
, $f=(\begin{array}{ll}x yz w\end{array})$ . 3.4 $z=\sqrt{2}j$




. $x,$ $w$ $i$ $0$ .
$u_{0},$ $u_{1},$ $u_{2}$ $u=u0+u_{1}i+u_{2}j$ . $U=(\begin{array}{ll}1 u0 l\end{array})\in M\ddot{o}b^{+}(\hat{\mathbb{R}}^{3})$ $U^{-1}gU=$
$g,$ $U^{-1}hU=h$ . $U^{-1}fU$
$U^{-1}fU=(^{x-\sqrt{2}uj}\sqrt{2}j$ $w+\sqrt{2}ju**)$
. , $(1, 2)$ . $u$ $uj,ju$ $i$ $0$
.
, $x’=x-\sqrt{2}uj,$ $w’=w+\sqrt{2}ju$ . $uj,ju$ $i$ $0$ , $x,$ $w$ $i$ $0$
, $u= \frac{(w^{*}-x)j}{2\sqrt{2}}$ $u0,$ $u_{1},$ $u_{2}$ ^ $x’=(w’)^{*}$ $g8$ . $f^{\sim}.l^{f}\cdot\supset$ \epsilon 6.
310 $G=(f,g,$ $h\rangle$ $M\ddot{o}b^{+}(\hat{\mathbb{R}}^{3})$ ,
$G(t_{1},t_{2},t_{3},p)=((t \frac{(1-t^{2})j}{\sqrt{2},t^{*}}I (\begin{array}{ll}1 10 l\end{array}), (\begin{array}{ll}1 p0 l\end{array}))$
. , $t= \frac{t_{1}+t_{2}j+t_{3}k}{2},$ $(t_{1},t_{2}, t_{3}\in \mathbb{R}),p\in \mathbb{C}-\mathbb{R},$ $|p|=1$ .
311 $p=i,w$ $t\in \mathbb{R}$ , $|t|\geq 1$ $G$ .
$R^{3}\simeq R(1, i,j)\subset \mathbb{H}$ .
$|t|\geq 1$ , $\pm\frac{tj}{\sqrt{2}}$ $\frac{1}{\sqrt{2}}$ $C_{1},C_{2}$ . $C_{1},$ $C_{2}$ (
) , 1 $R(1,i)$
$F$ . $F$ $\pi/2,$ $\pi/4$ , $G$
.
$p=w$ 6 , $G$ . $\square$
4
$p\in \mathbb{C},$ $|p|=1,$ $t_{1},t_{2},t_{3}\in \mathbb{R}$ $\bigcup_{aH\in G/H}aP$ , Norio [8]
.
$\Lambda(G)$ , POV-Ray (Mac OS ) [26]
. , , $1,000,\mathfrak{X}0$
. , .
$\bigcup_{aH\epsilon G/H}aP$ $aH,$ $a’H\in G/H$ $aP$ $a’P$ .
(tufled) . , .
134
1 $p=i,$ $t=2.8$ . $f$ .
2 $p=w,$ $t=2.8$ . $f$ .
41
1. $P\neq i,p\neq\omega$ $\Lambda(G)=\mathbb{R}^{3}$ .
2. $p=i,w$ $\Lambda(G)$ , $t$ .
4.2
1. $G$ $t$ , Maskit slice
.
2. 1 , $G\overline{=}(f,$ $g,$ $h\rangle$
$G’=(\alpha,\beta,\gamma|[\alpha,\beta]^{2}=[\alpha,\gamma]^{2}=[\beta,\gamma]=1)$ , $\Lambda(G)$
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3 $p=w,$ $t=1.95+0.15j+0.15k$ .
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